Difference-elliptic partial differential equations are discussed and Campanato type estimates are obtained for solutions of the equations.
Introduction.
In treating the regularity of solutions of nonlinear elliptic and parabolic partial differential equations, it has been known that Campanato type estimates for solutions of the corresponding linear equations play a fundamental role. Such estimates have been established by Campanato ([1] and [2] ) and Da Prato ([3] ) and have a lot of applications in the theory of elliptic and parabolic partial differential equations and of the calculus of variations (refer to [4] and [6] ).
The aim of this paper is to obtain Campanato type estimates for solutions of difference-elliptic partial differential equations with constant coefficients. In constructing Morse flows for a functional in the calculus of variations, we think a time-discrete apporoximation of the evolution equations will play an essential role (refer to [7] ) and such estimates represented as in this paper will be fundamental. Let f be a function belonging to W~(t2). We mean a family of weak solutions of (1.1) with an initial datum u0 by a family {u,,} (1 < n < N) of functions u,, 9 W~(fD which satisfy for any v = 9
Moreover, if the condition (1.4) un -f E I,V~(~)(1 < n < N)
is satisfied, we call {u,,} a family of weak solutions with an initial datum u0 and a boundary datum f.
